Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.003 Å; R factor = 0.059; wR factor = 0.134; data-to-parameter ratio = 14.3.
The title compound, C 18 H 21 N 3 O 5 , was prepared by the reaction of 3-benzamido-5-nitrobenzyl methanesulfonate with diethanolamine and is an intermediate in the synthesis of DNA minor-groove-binding polybenzamide agents capable of being conjugated to additional biologically active species. The asymmetric unit contains two independent molecules, which differ only in the orientations of the hydroxyethyl groups. In the crystal structure, intermolecular N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds link molecules into one-dimensional chains.
Related literature
For related literature on the biological activity of polybenzamide DNA binding agents, see: Storl et al. (1993) . For related literature on natural and synthetic minor-groove binding agents, including agents containing conjugates, see: Arcamone et al. (1964) ; Atwell et al. (1995) ; Baraldi et al. (1999 Baraldi et al. ( , 2004 Baraldi et al. ( , 2007 ; Kumar et al. (2004) ; Sengupta et al. (1996) ; Stafford et al. Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 1995); cell refinement: SAINT (Bruker, 1995); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
N-{3-[Bis(2-hydroxyethyl)aminomethyl]-5-nitrophenyl}benzamide
A. Mai, G. S. Khan, G. R. Clark and D. Barker
Comment
The naturally occurring antibiotic oligopeptides distamycin A, isolated from Streptomyces Distallicus, and netropsin, from Streptomyces netropsis, are powerful DNA minor groove-binding agents but their cytotoxity precludes their use as medicines (Arcamone et al., 1964 , Baraldi et al., 2004 , Wemmer et al., 2000 , Storl et al., 1993 . In order to increase the DNA binding affinity and sequence specificity along with minimizing the unwanted physiological activities associated with these natural DNA binders, many synthetic oligopeptides have been prepared (Baraldi et al., 2007) . In addition, numerous biologically active species have been conjugated to natural and synthetic DNA binding oligopeptides with the purpose of increasing the concentration of these species near DNA (Kumar et al., 2004 , Stafford et al., 2007 . The title compound is a key intermediate required in the synthesis of a novel polybenzamide DNA minor groove-binding agent.
Experimental N,N-Bis(2-hydroxyethyl)-3-benzamido-5-nitrobenzylamine was prepared using the method of Barker et al.(2008) . To a solution of 3-benzamido-5-nitrobenzyl methanesulfonate (0.129 g, 0.368 mmol) in dry THF (1 ml) was added dropwise to a stirred suspension of diethanolamine (0.387 g, 3.68 mmol) in dry THF (2 ml) at 273 K. The mixture was then stirred under an atmosphere of nitrogen overnight before being concentrated in vacuo to give a crude residue. This residue was diluted with ethyl acetate (10 ml) and extracted with 2M HCl (2 x 10 ml). The combined acidic extracts were neutralized with 4M NaOH and then extracted with ethyl acetate (2 x 15 ml). The combined organic extracts were dried (MgSO 4 ), filtered and the solvent removed in vacuo, to afford the title compound (0.128 g, 97%), as a yellow solid, which was recrystallized from ethyl acetate to give yellow crystals (m.p. 385-387 K) suitable for X-ray crystallography. Spectroscopic analysis: IR (ν max , thin film, cm 
Refinement
Most hydrogen atoms were placed in calculated positions and refined using the riding model with C-H 0.93-0.97 Å and N-H = 0.86 Å, with U iso (H) = 1.2 or 1.5 times U eq (C). H atoms bonded to O atoms were located in a difference map and refined independently with isotropic displacement parameters.
supplementary materials sup-2
Figures Fig. 1 . Molecular structure of one of the independent molecules showing 50% probability displacement ellipsoids for non-hydrogen atoms and hydrogen atoms as arbitary spheres (Burnett & Johnson, 1996) .
Crystal data 
